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MOIS@URE 


S 
Here’s the Answer! 


OU don’t have to guess any longer. In fact, 

with the TAG-Heppenstall Moisture Meter 
you can either set a standard of moisture content 
over which the device will indicate excess moisture 
for you, or determine the moisture content of any 
stock simply by driving the needle points into the 
board and turning the selector dial. 

As simple to use as a radio—and no destruction 
of lumber. Every board in every shipment can be 
tested by unskilled workmen with amazing rapidity 
and unwavering accuracy. Be positive—the TAG 
Heppenstall way. 











Write for Bulletin 1978— You can’t afford to be 
without the profit-winning device 
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.J.TAGLIABUE MFG. CO. 


18 TO 68 THIRTY-THIRD ST.. BROOKLYN. N.Y 


y Thermometers with the TAG -Hespe RED Readin, Clumn 


SINCE 1769 
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MERCOID 


will solve your control 


problems 


THUG hay 


reece! 


Mercoid control No. 848 
with steel cover removed. 
This instrument is especially 
designed for industrial ap- 
plication. It is easily adjust- 
able overa wide range of 
temperature or pressure. It 
is also equipped with a differ- 
ential adjustment by means 
of which the ‘“‘closeness of 
control’’ may be quickly 
changed after installation to 
giveeither close or wide 
operation. 





Whether your control problem is one of 
temperature, pressure or vacuum Mercoid 
will solve it. Today in an almost unlimited 
range of industrial applications Mercoid con- 
trols are demonstrating their superiority. En- 
gineers everywhere are praising their accuracy, 
dependability and complete freedom from 
troublesome servicing. The chief engineer of 
one of America’s largest manufacturing chem- 
ists, recently said that when he was confronted 
with a control problem he simply put in a 
Mercoid and forgot it. 

There are reasons for Mercoid’s success. They 
are simply and ruggedly constructed and have 
no delicate adjustments. They operate elec- 
trically on full line current, pre Be 110 or 220 
volts—no relays or intermediate control is 
necessary. 

The hundreds of thousands of Mercoids now 
in successful operation stands as evidence of 
their success. If you have any kind of a control 
problem, Mercoid will undoubtedly prove the 
best possible solution. The entire line of instru- 
ments is moderate in price. 

The following general list shows their almost 
unlimited range of applications. 

To start and stop: Motors, Fans, Blowers, 
Pumps, Compressors, Electric Heating Units, 
Unit Heater Control. 

Control of electrically heated Liquid heaters, 
ovens, pots, dies, plates, sterilizers, tanks, etc 

Liquids heated by steam or hot water such as: 

Water heaters, vats, stills, cookers, washers. 
Dryers heated by steam or hot water: Dry kilns, 
dry rooms, ovens, proofing boxes. 

Gas Heated: Liquids, pots, kettles, ovens, 
dryers, cookers. 

Liquid level control by pressure or by float. 

Bearing Thermostats. 

To sound alarm from: Temperature, pressure, vacuum. 

Refrigeration control: For air temperature, for brine 
temperature, for cooled liquids or gases of all kinds 

Processes cooled by flow of: Water, brine 

Work room temperature control 

Office temperature control 

Steam driven pumps from: Temperature, pressure, 
vacuum. 

Write today for complete information and a booklet showing 
detailed hook-ups of over thirty different Mercoi d applic ations 
All information or engineering help furnished without the 
slightest obligation. 











AMERICAN RADIATOR COMPANY 


ACCESSORIES DIVISION, Dept. MI-5 
40 W. 4oth St., New York, N. Y. 


When writting to the American Radiator Company mention INSTRUMENTS. 
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SPEED — 


™ with Accu racy 


The Burgess- Parr Oxygen 
2 Bomb Calorimeter, Adiabatic 
: Type, is unsurpassed for deter- 
mining the calorific value for 
fuels, foods, or other combusti- 
ble material. 








Write to your 
laboratory supply 





» ay 
. “te, de ale r. 





The ILLIUM Bomb, perfectly resis- 
tant to the corrosive products of combus- 
tion, is an exclusive feature of Burgess- 
Parr Oxygen Bomb Calorimeters. 


BURGESS-PARR COMPANY 


MOLINE, ILLINOIS 





Successor to 


THE STANDARD CALORIMETER CO. 
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AUTOMATIC FLOW 
CONTROL VALVE 


for 1300 Lb. Pressure at 600°F. 


HIS valve is designed to control automatically the feeding 

of hot oil to a petroleum cracking still and is built to oper- 
ate at 1300 lb. pressure and 600° F. temperature. The valve, in 
the still feeder line, is controlled by the setting of a Brown 
Automatic Control Flow Recorder located on the instrument 
panel of the control house. 


THE BROWN INSTRUMENT COMPANY 
4482 Wayne Avenue Philadelphia, Pa. 


> 


Branches in 20 princi 


“To measure is to economize’ 





Pyrometers, Flow Meters, COs Meters, Tachometers, Thermon 
Pressure Gauges, Resistas Thermometer 











' : When writing to The Brown Instrument Company mention INSTRUMENTS 
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A NEW Improved MULTIMETER 


FOR DIRECT CURRENT 


14 RANGES 





1 microampere to 1 ampere (1,000,000 mics) 
20 microvolts to 1000 volts 
Just 3 Binding Posts and 1 Selector Switch 


Specially suitable for covering both minimum and maximum readings 
on separate mounted thermo couples in vacuo 
For High Frequency Work 


RAWSON 
ELECTRICAL INSTRUMENT CO. 


INCORPORATED 1918 
Branch Office: 91 Seventh Avenue, New York City 
Aiso Manufacturers of AC or DC Thermal Multimeters, Microammeters 
Milliammeters and Ammeters, Microvoltmeters, Millivoltmeters and Volt- 


meters, Cabletesters, Timers, Earth Current-Meters, Fluxmeters, and 
Thermo Junctions, Electrostatic Voltmeters, Wattmeters, Ete. 


Write for bulletins 





August, 1929 INSTRUMENTS Pa 








Laboratory Apparatus and Supplies 
the kind you want, when you want them 
and at prices you are willing to pay 


TESCHNER 


“One Motion” Control 


VISCOSIMETER 


Embodies every known feature 
to facilitate the test and to in 
sure the accuracy of the test 


Comes with Universal or Furol 
tubes or with tube with inter 
changeable orifices—all with 
Bureau of Standard Certifi 


cates 
re ; 
Descriptive leaflet and list of users 
] ] . 
gladly furnished upon request 





Wows anda a 
Water Stills 


The ‘‘New Standard’* Water Stills, manu- 
factured by the Barnstead Mfg. Co., Bos 
ton, Mass., are stills of outstanding su- 
periorities—they occupy considerable less 
space than old types and can be easily 
applied to a bracket type. 

Carried in stock for immediate shipment 
in the following 81zes: 
Gas.._1, 112, 2, 5, and 10 gallon capacity 
Electric 

1, 114, 2, 3, 5, and 10 gallon capacity 
Steam.____5, 10, 15, and 20 gallon capacity 
Larger capacities to order. 


Write for descriptive leaflet 
and prices to 


TESCHNER - MYERS CO., Ine. 


Laboratory Apparatus and Reagents 
EXPORT - WHOLESALE - RETAIL 
43 Warren Street New York, U.S.A. 
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Practical Steelmaking 








By 
WALTER LISTER 
Cloth 6 x 9 inches. 442 pages. 
212 illustrations. Price $7.25 postpaid. 


EW, if any, books have been written on Practical 

Steelmaking. There are many technical books 

relating to the Metallurgy of Iron and Steel, 
some of which allocate a chapter or two to this most 
important and highly interesting section of a steel- 
works. These, however, usually confine themselves in 
their description of this work to a few elementary 
chemical reactions, some of which do not actually 
occur in practice, coupled with meagre descriptions 
of furnace construction little of which is useful or 
helpful. 

In presenting this work to the rising generation 
of steelmakers and students of the subject the author 
has been impressed by the lack of information of 
practical value available for the man working, or 
who is going to work, the furnace; or those schem- 
ing and controlling such operations. They, after all, 
are the main factors contributing to the success or 
otherwise of any modern undertaking. Without their 
intelligent co-operation and practical knowledge, the 
best of theoretical intentions will go astray. And it 
is the author’s object in this contribution to the liter- 
ature of a great industry to give in simple language 
and concise form the results of over 20 years’ ex- 
perience of practical steelmaking in most of its vari- 
ous branches and methods. He has dealt with all the 
essential parts that come under the direct control of 
the steelmaker, and has also kept in mind the needs 
of the young student with regard to matters that up 
to now have not found their way into text-books. It 
is hoped that a careful study of this volume will 
quickly put him on the track of things which usually 
take years to find out by unaided efforts. 


Fr AP iscsi sansinecesccchichiensahainbetaiciesiicnconeamain 

INSTRUMENT’S BOOK SHELF, 

1117 Wolfendale Street, 4 

Pittsburgh, Pa. = 

Kindly send me a copy of Lister’s “Practical Steel Making” all 4 
charges prepaid, and bill me $7.25. a 
i vise Ueaiestsibibantidampesiisaisisit seinen an ca eee ncaa = 
Street 2 








| Re ee ee a seeinhinesecacdeceniaaeie . damian 
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A New and Remarkable 


Standard of Accuracy on 


INSTRUMENTS 


HE PAULIN SYSTEM of pressure 
gauging now offers engineers, scien- 

tists, educators, aviators and _ tech- 

nical men in all branches of industry a new 
Standard high standard of accuracy in the precise 
Peper re weighing of atmospheric pressure. This 

a @ wis system, introducing an entirely new prin- 

types made for ciple which eliminates all lag and hysterisis 

4 pe I ae Be found in the usual aneroid, is capable of 
i “a hasacial. sab: registering the slightest change in air pres- 
sure on a dial marked to the smallest read- 

ings yet achieved. Paulin System Altimeters 

will register differences in elevation as small 
as two feet. Paulin System Barometers are 
readable to 1/100 of an inch, and less. 
The Paulin System Barometer replaces the 
mercury barometer in many cases where 
the delicate mercury column is impractic- 
able. It is more accurately read, just as sen- 
sitive and costs less. Mail the coupon below 
for a free copy of the Paulin System ‘Man- 
ual on Altimetry.”’ Also ask for our recently 
issued work on “The Origin and Develop- 
ment of the Barometer and Altimeter.’ 
Paulin System Altimeter in handy These pamphlets will come free in response 


carrying case. An instrument that to the coupon. Address: 
allows one man to do the work of 
five im running preliminary surveys. 












ragtelaaes va 


Educational Division 


The American Paulin System, Inc. 
1220 Maple Avenue Los Angeles, California 
Ka ALTIMETER ? [SRSA Se Kaa em 


see : 
THE AMERICAN PAULIN SysTEM, INC., 


1220 Maple Avenue, Los Angeles, Calif 
Please send me, free, a copy of: 
[] “Paulin System Altimetry 

Manual.” 


[] “Origin and Development of 
Barometer.” 





+ Name 





: : ] 
The Paulin System Level Flight In- 1 Address ‘ 
dicator and Altimeter for aircraft. ee 


When writing to The American Paulin Systems, Inc., mention IN STRUMENT 
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A Pocket Pyrometer 





For all temperatures from 1100 to 4000" F. No 
delicate electrical indicator. Light in weight. 
Especially adapted for use by the “man in the 
shop.” Reasonable in price. 


Some of the Recent Purchasers: 


Allegheny Steel Company Inter-Woven Mills, Inc. 

C. L. Berger & Sons, Inc. Jardine, Matheson & Company, Ltd. 
Beach Enameling Company Lansing, Michigan Board of Water & 
Columbia Steel Corp. Electric Light 

Calorizing Company Libby, McNeal & Libby 

Canadian Atlas Steels, Ltd. Mexican Petroleum Corporation 
Crucible Steel Company of America Milwaukee Gas Light Company 

Erie Malleable Iron National Roll & Foundry 

Essex Engineering & Steam Equip. Co New York Board of Education 
Thomas A. Edison, Inc. Rome Wire Company 

Eagle Pitcher Lead Company Spang Chalfant & Company 

Ford Motor Company Steel Company of Canada 

Gould Coupler Company United States Stores Company 
Globar Corporation University of California 

General Electric Company University of Cincinnati 

Hyde Park Foundry & Machine Co. Wisconsin Power & Light Company 


Write for Bulletin No. 101 


COLONIAL SUPPLY COMPANY 
217 WATER STREET, PITTSBURGH, PA. 
+48: 
OUR SPECIAL SERVICE 


Our newly organized Instrument Division offers its services to all users 
of instruments, who are in the market for instruments not now avail- 
able in this country. In such cases we shall be glad to import such 
instruments and equipment. A nominal service charge over and above 
the cost will be made. 
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For the Accurate Control 
of Temperature 


We Recommend 


The Aminco Metastatic 
Thermoregulator 





This instrument is made of glass with metal 


bay : | | 

,®) protecting case. It contains mercury of the 
,° highest purity and platinum contacts. It is 
;® — sealed against the atmosphere and filled with 
,%) pure dry hydrogen which effectively dampens 
,®) the spark at the contacts. Adjustable for all 
;% ordinary temperatures. Sensitive to 0.01” F 
° 

o 

P4 The 

/  Aminco Mercury Relay 


Operates on a small amount of energy AC or DC. Can 
be used with dry cells or secondary of a bell ringing 
transformer. Will interrupt a current of 10 amperes at 
110 volts AC or DC. No open arc. No noise. Positive 
contact. Long life. 





Write for our Bulletins Nos. 905 and 910 


AMERICAN INSTRUMENT COMPANY 
774-776 Girard St. N. W. Washington, D. C. 








When writing to the American Instrument Comt nic? n INSTRUMENT 
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L & N Electrical pH Indicator 


Measurements Are Accurate and Rapid 
Unaffected by Color 











HERE are no colors to match when using this 

pH Indicator. It measures electrically by what 
is called the “Null” potentiometer method—the 
most accurate of all methods. Readings are guar- 
anteed correct to 0.04 pH. 
The Indicator is simple, inexpensive and thor- 
oughly practical—any laboratory helper or plant 
operator can handle it. The complete equipment is 
designed for process control in tanneries, water 
works, and other industries where the liquids are 
between 1 pH and 9 pH. Complete directions are 
sent with each set. If we are told the liquid the 
equipment is to measure, we wil! suggest suitable 
electrodes. 


7654 pH Indicator $65.00 


Send for Catalog 75-1 






LEEDS & NORTHRUP COMPANY 
4901 STENTON AVENUE PHILADELPHIA, PA 











Electrical Measuring Instruments Hump and Homo Heat Treating Furnaces 
Potentiometer Pyrometer Automatic Combustion Control 
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Has Your Furnace a Fever? 


HE greatest automatic temperature controller is 

the one that regulates your body temperature. 
Summer and Winter, awake or asleep, exercising or 
resting, your own body temperature stays normal. 


There is no recorder on that controller for it is a 
part of the simplicity of nature. 


In like manner these Wilson-Maeulen Automatic 
Controllers, which operate with all standard automa- 
tic fuel valves and electric contactors for electric fur- 
naces, will keep your furnaces from having chills and 
fever, for the simple reason that they are dependable. 


Witson-MAeuLen (0 


INCORPORATED 


387 Concord Ave. New York, N. Y. 


When writing to Wilson-Maeculen ( mention INSTRUMENTS. 
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To Our Readers 
Y | \HE New Instrument Section of this issue should arouse consider 


able interest, due to the large number of new instruments which are 
covered therein. 
In the New Instrument Section of INSTRUMENTS, an attempt is 
made to cover all new developments in instruments and devices for 
measurement, inspection and control. 


It is not necessary that the device or instrument operate on a wholly 
new principle, never before used. It covers all devices made by a manu 
facturer, never made by him before; or improvements and changes in 
the instruments and devices manufactured by him 


From an editorial standpoint the articles we aring in the New Instru 
ment Section are just as important as any other information contained 
in the journal. 


The editor takes this opportunity to point out the necessity for readers 
mentioning INSTRUMENTS in their dealings with instrument com 
panies. The support of our advertisers is dependent upon the results they 
obtain from their advertising in this publication. In order to carry out 
our object to make INSTRUMENTS the finest instrument publication 
in the world, we shall necessarily have to depend mainly on revenue 
from advertising. If you sympathize with our object and feel that you 
wish this publication to grow, we urge you to comply with our request 


to mention INSTRUMENTS in your dealings with instrument com 


panies. 


To the Instrument Companies 
, | ‘\O assure INSTRUMENTS’ readers receiving information on all 


new developments made by you, the editor again urges all manu 
facturers of instruments and devices for measurement, inspection and 
control to keep him informed of such developments as soon as possible 
after they have been made. 
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The articles in the New Instrument Section, covering new develop 
ments, should be confined to about one thousand words including illus 
trations. The reason for this is that all articles in INSTRUMENTS start 
on the right-hand page, and as each page has approximately five hundred 
words, the articles will end on the bottom of the left hand page. 


Time and money can be saved by reading Instruments’ Advertising 
Pages as often as its editorial pages. That is because all advertising in 
INSTRUMENTS is vouched for by the company whose name is on the 
advertisement. 


To help you find any instrument easily and quickly, refer to the Buy 
ers’ Guide, contained in the back of this book. Turn to it now and see 
how wide the variety of instruments it offers. Remember to consult the 
Instruments’ Buyers’ Guide when in the market for instruments. 


It is common experience that next to possessing information the ideal 
consideration is to know where to find it. This is especially true at present 
when the vast amount of information probably available on almost any 
subject is so great as to lie beyond the capacity of an individual. The 
problem usually is to know where to find what is wanted. 

The world-wide demand for information of all kinds has grown so 
rapidly that one is often at his wit’s end to know where to look for it. 

If you are looking for instrument information—you will find it in 


INSTRUMENTS 


Do you Need a testing engineer, meter engineer, instrument man, 
instrument designer or maker? Your message in the Card Section will 
bring you results. 


Consult the INSTRUMENTS Book Shelf when searching for books 
on instruments for: measuring, testing, inspection, control, etc. Instru- 
ments Book Shelf, Instruments Publishing Company, 1117 Wolfendale 
Street, Pittsburgh, Pa. 


Your advertisement in INSTRUMENTS will be a new salesman 
who will call on your prospects every month for a fraction of the cost 
of a personal visit. 

The right kind of advertising is the lowest cost salesman you could 
add to your force. Advertising is much like personal selling: one sales- 
man may be worth ten thousand dollars a year, and another chap is a 
losing proposition at two thousand. 
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Saving Gasoline by Accurate 


Carburetor Adjustment 
J. T. Nichols 


NE pound of ordinary gasolene requires about 15 pounds of am 
for complete combustion. Maximum efficiency of combustion is 


obtained with about 16 pounds of air and, when burned in the average 


automobile or truck engine, maximum power may be obtained with any 
amount between 10 and 14 pounds. Most drivers are primarily inter 
ested in getting the maximum performance possible and the economy of 
operation is only of secondary importance. Consequently if the car 
buretor is adjusted for an air-fuel ratio of about 10:1 the average 
driver will be quite well satisfied even through it is true that he could 
obtain the same performance and much greater economy by using a mix 
ture of about 14:1. Since there is now no commercial apparatus for 
measuring the air-fuel ratio while adjusting a motor vehicle carburetor 
it is natural that mechanics should err an the side of the richer mixtures 
and this has been found to be the case by A. C. Fieldner and his asso 


ciates in their investigation of vehicular tunnel ventilation 


The writer recently tested ten taxicabs picked at random from a 
large fleet. These cabs were equipped with carburetors of the fixed jet 
type. Only a few weeks before smaller jets had been installed on th 
entire fleet in the interest of greater gasolene economy and it was th 
service department's belief that no further saving could be affected 
Only one of the ten cabs chosen proved to have an economical adjust 
ment, and by the use of exhaust gas analyses, it was possible to make 
savings of more than 30 per cent on four of them. The average saving 
for this small fleet of ten cabs was 24.5 per cent. These adjustments 
were made on the road, using a portable apparatus for the measurement 
of CO, in the exhaust gases. The effect of the adjustment on the en 
gine’s power was determined by timing the car between two reference 
points on a convenient hill and the gasolene consumption was measured 
over a standard course before and after the adjustment. Each adjust 
ment required about two hours time for two men besides the drive: 
At this rate the adjustment of a large fleet would be an endless task 


and it is probably because of the large amount of work involved that 


i gasolene has been 


this opportunity to save a substantial amount « 
neglected by fleet owners 
(1) Gasolene Losses Due to Inc: mplet ( nt tior Mot \ | as —( I 


A. A. Straub, and G. W. Jones. U. S. Bureau of Mir R rt f | tivat Ss 
No. 2225. (1921) 
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In order to realize this most attractive saving, however, it is only 
necessary to design an apparatus by means of which it shall be possibk 
to make an accurate carburetor adjustment in the shop in a few minutes 
time. And this has been done. The accompanying diagram shows an 
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arrangement whereby the machine whose carburetor is to be adjusted 
is made to drive an airplane propeller. An automatic CO, meter is con 
nected to the exhaust pipe. Gasolene is supplied to the engine through 
a simple flow meter which indicates the consumption in gallons per 
hour. A tachometer shows the speed at which the car would be traveling 
on the road, in miles per hour. The cars to be tested must be provided 


with convenient attachments for the CO, meter and the gasolene supply 


By the use of this equipment an accurate adjustment should be obtained 


in 20 minutes or less and an average saving of more than 20 percent 


would result. 

The use of the airplane propeller to load the engine makes it possibk 
to simulate the load imposed by driving at various speeds without the 
necessity of adjusting brakes or rheostats and is the chief factor in 
making it possible for one man to operate the test equipment unaided 
It is only necessary to put the machine to be adjusted on the propeller 
dynamometer, connect the CO, meter and the gasolene supply, and ad 
just the needle valve till the CO, content of the exhaust gases is as high 
as possible without a reduction of speed as shown by the tachometer 
Ordinarily it will only be necessary to do this at one speed. The idling 
adjustment may then be made in the usual way. The saving may be 
determined by noting the indication of the flow meter before and after 


adjustment. 
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A fleet of only 200 cabs will use about one million gallons of gasolene 
per year. At an average price of 15 cents per gallon this will cost 
$150,000. Accurate carburetor adjustment will save more than 20 per 
cent of this or more than $30,000 a year. A fleet owner with a gasolent 
bill of only $10,000 per year can hardly afford to neglect such an oppor 
tunity for saving. The general adoption of such an apparatus will tend 
to conserve our supply of petroleum and will thus delay the advance 
of gasolene prices which must accompany its depletion. The annual gas 
olene consumption in the United States is about 10 billion gallons. At 
an average retail price of 20 cents per gallon accurate carburetor adjust 


ment would save the American motorists about 400 million dollars a year 


ACKNOWLEDGMEN7 
The writer is indebted to Mr. J. H.-Holden for his splendid 


operation in carrying out the tests on these taxicabs 
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for Measurement, Inspection and Control 
NOTE:—Instruments’ Book Shelf is prepared to supply any | eriodi 
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A HANDBOOK OF PHYSICS MEASUREMENTS. E: S. Ferry and others. Vol. 1. Funda 
mental Measurements, properties of matter and opt 1926. 288 pages, § I 
Vibratory Motion, S und, Heat, Electricity and Magnet 1926. Cloth, 2 pages, $2.( 
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GEODETIC SURVEYING. E. R. Cary. 1916. Cloth 19 | $ 
THE EFFECTS OF ERRORS IN SU RVEYING. Henry Br 1912. Cloth, 179 $4 
TREATISE ON MINE SURVEYING. Ben: Brough and H. D 19 Clot { 
THE. ELEMENTS OF ASTRONOMY FOR SURVEYORS. R. ( 19 ( 
ages, $2.75 
FIELD METHODS IN PETROLEUM GEOLOGY. G. ( C. Drak G. M 


Ch th, 305 pages, $4 











Page 268 INSTRUMENTS August, 192 


INSTRUMENTS EDITORIAL STAFF 


RICHARD RIMBACH, M ging Editor D. L. MATHIAS, Engineering | 


ASSOCIATE EDITORS 


W. A. ¢ nd Pitt g Carl W. Kuett Pittsburgh, 
M. Harter f Pittsburgh, Pa M. Berg Rir I Pittsburgh, | 
ABSTRACT EDITORS 

M. E. H Q ) H. Semr Pittsburg! 
Arthur S rod Pittel irgh P 4 | Sry Pittsburg! 
ADVISORY ABSTRACT EDITORS 
i‘ B sambl N York, N. Y E. H. M 
re gy | New York Public Library I rarian, Carnegie Libr 
COLLABORATORS 
I F. I } i I I ( gie | 
P I 
D 4 H | { Mit MA . ( I { 7 
g I } ( M \. M. I ( 
R. V. I Res Eng I Vestir I 1M fa 
( Base | 
Dr. G. I Profess “der T n H 
Dr. } I Pr I t I I g P 
D \ I ( A Ir c I < B fc 
Wm. G. Br 4 M g 
( r R M 
I H D. ( I 4 ( ¥ I 
D 4 \V De fF } I ( I g ( 
I K J ] Ex I y | Se Colleg Cc, 
a; fe t I I I t I 
O. W. E D M | | I ( 
Dr. W I I \ 4 I 
P B. Fir y. I i I I I N York, N. Y 
A A Gr Dir I M 
Pr | B. Gru ‘ : Ss | | I ‘WwW 
Virgir Morg WwW. V 
R t ( ( rie, ( Met } ' ( ( ’ ( ag | 
I I Hamil 4 te P Ar M I be 
I g ( M 
| ae S M 


H. | H ( Eng \ I 
H g I I gy K I I 
Prof. ( H M I I gy, ( g 
M 
Prof. J. W. H 4 Pr I I M I 
I gy, | ge, M 
H Juey University of \ \ ' 
Dr. | Koerber, D Kaiser-W E g. Dusse 
Dr. V. M. Krivibok, A M gical I Carnegie I te of T 
¢ g Pit g + 
A AL! f, | I 


E. S. Linc ( g | Eng N York, N. Y 
R R. Moor Engir g Dey Wrig A ( P N. J 
Dr. A I N S M gist, ( F A B g 
Fr 
I 4 2 Pas S ( g ( i N York, N. Y 
k P. H. Sct 4 I Eng g Resear I a State Colleg 
Ss Colleg P 
D H Seltz, Ass I I { g I é f Teck g 
P irgh, | 
Dr. F D. § ( g Chen I S e Ar S { §$ 
f ( I N York, N. Y 
I S As Dir r, R W g E al and Manuf 
g Comy East Pittsburgh, | 
F M. T J Presid E ( ( g ( w York, N. Y 
Prof. J. W I S. J Ass H tr t D Director of the S 
Ss t l vel N Y N. ¥ 
Dr. S. R. W k PI Fayer I I Amherst College 


Prof. W. R. Work, Head of the Department of Electrical Engineering, Carnegie Institute of 
Technology, Pittsburgh, Pa 
C. B. Wright, Supt. Power Distribution, Duquesne Light Company, Pittsburgh, Pa 











August, 1929 INSTRUMENTS Page 269 


Non-Volatile Content 
H. L. Hazeltine 


N the selection of suitable varnishes and paints, probably one of the 
| most mysterious elements to the scientific mind is the variation of 
prices offered on materials for which almost identical claims are made 
Naturally it will be found in the course of time that in some cases repre 
sentations are made that are not substantiated in the material offered, 
but eliminating false guarantees, it is still necessary to have definite 
standards of value in order to accurately compare liquid coatings to 


determine the best value per dollar 


Every varnish or paint carries in it an amount of solvent or thinner 
which when exposed to the atmosphere evaporates and is therefore 
termed the “volatile content.” The portion which remains and which 
is really useful in covering a surface is termed the “base” or “non 
volatile.” Some liquid coatings contain a very large percentage of non 


volatile; others contain a lesser percentage. Assuming that 


t 
and other characteristics of two such materials are absolutely identical, 
a difference in price from competitive sources may possibly be explained 
by the fact that one is high in volatile and the other low in volatile. The 
purchasing specification should specify the amount of non-volatile de 
sired so that each manufacturer should quote upon the same amount 
of useful material per gallon. Then it is advisable for the purchaser to 
conduct in his laboratory tests to assure his receiving the type of ma 
terial agreed upon. 


The percentage of non-volatile content can be given either by weight 
or volume. These two figures will differ considerably hence it is nece 


1 


sary to specify which basis the purchaser has adopted 


The following test is an easy one for any chemist to make and has 


the advantage over other tests that have been proposed in that the sol 
I I 


vent is preserved for further examination 
The apparatus necessary, as well as its general arrangement, is shown 
in the sketch. The flask is of the regular Engler type of distillation flask 


200 cc capacity. The wire gauze below the flask is provided with an 


’ in diameter. The heating medium is a Bunsen 


asbestos center about 3 
burner or preferably a Fisher burner as it will give more heat. The con 
denser is the regular type of water condenser and the side tube of the 
flask should extend into it to a point where the water comes in contact 
with the inner tube. At the lower end of the condenser, a tared and 


graduated 100 cc cylinder to receive the distillate, is placed 


*This is the fourth of a series of articles by H. L. Hazeltirs Engineer of Insulation for The 
Sterling Varnish Company, Haysville (suburb of Pittsburgh) Penr 
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[The thermometer, meeting ASTM standards, is fitted in the cork ot 
ve neck and so that the end 
level with the bottom of the vapor outlet tube. Wher 


1 1 1 | | 
thus placed it records the temperature of the vapor as it passes into th 
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One hundred cubic centimeters of the material to be tested is poured 
into the flask which has previously been weighed. The weight of the 
varnish may be calculated from the specific gravity. Place the flask in 
position on the wire gauze, light the burner and so regulate the flame 
that it is about 112” long and just touches the gauze. As soon as the 
first drop falls into the receiving cylinder, note the temperature and 


il 


then again so regulate the flame that the distillation goes on at the rate 
of between 4 and Scc per minute (this will make about 2 drops per 
second). The receiving cylinder, as soon as the first drop has fallen, 
should be so moved that the distillate will flow down its side. Read the 
quantity in the receiver when the first 10°C. point is reached and for 
every 10° thereafter. For example if the first drop falls at 64°C. the 
next reading should be made at 70°C., the next at 80 and so on. 
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Continue the distillation until all the solvent has been driven ofl 
This will be indicated by one of two signs; first the foaming up of th 
residual varnish base, second the presence of acrolein vapor in the con 


densate. As a rule, it will be found that the end of distillation is below 
250°C. It is not wise to go tar beyond this point on account of th 
danger of destructive distillation of the base 

Weigh the solvent in the receiving cylinder and add 2% to allow fo 
the solvent lost or held in the base. The ratio of this weight to the weight 
f the varnish multiplied by 100 will give the percentage of solvent by 
weight. By deducting this from 100, the percentage by weight of the 
base can be determined. 

Weigh the flask and residual base after completion of distillation 
The loss in weight is the weight of the solvent which will serve as a 
check upon the results of the experiment as it can be verified by th 
weight of the distillate. The specific gravity of the solvent as dete1 
mined by the hydrometer may be checked by dividin 
solvent by the volume shown. The volume and specific gravity of th 


hase can then be calculated. 


The solvent should then be re-distilled in order to obtain its real 
characteristics after obtaining from a second and check distillation of th 
varnish the 100 cc necessary for this purpose. The same apparatus 
used for determining the distillation characteristics of the solvent, th 
only difference being that the end point is taken when a puff of whit 
vapor appears in the bottom of the flask. 
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NEW INSTRUMENTS 


Recently Developed by Instrument Manufacturers 
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Automatic Flow Control at 1300 lb. 
Pressure and 600° F. 


(Brown Instrument Company 


CCURATE measurement of flow at high temperatures and hig! 
pressures is an important part of the general problet high pr 


sures now commanding much attention in the field of steam plant des 
ind in other applications as well, such as the oil refine 


plants and other industries. The automatic control 


of flow at these hig] 
pressures and temperatures, extremely desirabl 





lan) L] p! it1o1 
adds further complications to the manufacture of flow metering equy 
ment destined to cope with high pressure conditior 
Among the notably successful installations of this character dealit 


with high pressures are several made by The Brown Instrument Com 
pany. In these installations the Brown Forged Steel Mar 
with the Brown Electric Flow Meter, operating on the inductance bridg 


\ometer 1s u | 
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principle, to govern specially constr icted remote control valves. On« 
1 17 Py 1 1 
the latest installations of this character employs the valve shown in 


| 1 
ibove illustratior 


1 1 
This valve is designed to control automatically the feeding of hot « 
= - lsiee ] - 2 “ 
to a petroleum cracking still and is built to operate at 1300 lb. pressur 
> a | 
ind 600° F. temperature. This valve in the still feeder line is controlk 


by the setting of a Brown Automatic Control Flow Recorder located « 
the instrument panel of the control house, which may be any distan 
from the still 

_ , 

This installation is typical of many applications to the control of stea1 


vater, process liquors, gases, etc 


Portable Instruments 


(Westinghouse Electric & Manufacturing Co.) 


i Per PX-4, portable d.c. instruments may now be obtained in set 
of three, contained in handy leather carrying cases 

The meters operate on the D’Arsonval principle and are designed fo: 
yeneral testing purposes where medium-sized, light-weight instrum« 
may be advantageously used. Each meter is enclosed in a molded Micart 
case 44, inches by 4/4 inches | 
2 inches. The Micarta cases pro 
vide ample _ protection against 
shock, acid, moisture, or oth 


deletorious agents 


Each meter occupies a separate 
compartment in its leather carry 
ing case. Despite its three con 
partments, each carrying case 
Ce ympactly designed, its overall si 
being only 6/4, inches wide 
834 inches long by 7!%4 incl 
deep. Plush is used for lining th 





interior of the case and the ex 
terior is given a black polish. A leather handle makes the cases easy t 
carry, and fastening clasps keep it securely closed 


The complete outfit is of great benefit to the tester or maintenan 
man. The meters will give accurate, dependable service, while the leath 


| 
t 


cases provide a convenient, safe means of carrying and storing th 


instruments 
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New Constant Temperature 
Equipment 


- HE American Instrument Company has brought out two 
ii pes instruments which, when used in conjunction with 
each other, afford a ready solution to the problem of constant 
temperature control 
The first instrument is termed the Metastatic Thermo-regu 
lator. It is essentially an accurate thermometer having sealed 
into its capillary two platinum wires. Mercury rising in the 
capillary closes the circuit through these wires and causes an 
opening of the heater circuit through a suitable relay. Although 
the whole instrument is sealed from the atmosphere and ha 
the sensitivity of a thermometer it is adjustable so that con 
tact can be made at any predetermined temperature. In thi 
respect it resembles a Beckman thermometer and is adjustable 
with equal facility. The mercury used in this device is of th 
highest possible purity and the whole chamber is filled with 
an inert gas to prevent sparking. As the current through th 
regulator contacts must of necessity be small to insure sensi 
| 


1 
} 


tivity it is necessary that a relay be used with this regulator 


if any appreciable amount of current is to be turned on or off 





we mercury relay Gesiyvnec O he operated Dy MS revulalo! 
TI y relay d 1 to be of I by tl lat 





will interrupt a current of 10 amperes at 110 volts or equivalent watts 
It is of the tilting mercury tube type in which the tube is mounted in a 
saddle. The saddle is carefully 
balanced so that a minimum of 
energy is required to tilt it. It 
falls into the “circuit closed” 
position by gravity and an ex 
penditure of about one-half 
watt of electrical energy is suf 
ficient to tilt it and open the 


circuit. This arrangement of th« 





tube can be reversed if so de 
sired. A life test of the mercury tube indicates a probable life of several 
hundred thousand contacts. Replacement of the tube is a simple and in 
expensive Operation. 

The relay will operate from a single dry cell or the secondary of a 
bell ringing transformer. 

Some uses of the relay are as follows: 

In places where an open arc would be dangerous 

As a remote control switch. 

In connection with constant temperature baths, rooms and ovens for 
the cultivation of bacteria, or growth of plants and animals under con 
trolled conditions. 
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] 17 7 ] ] 
In electrical laboratories for a multiplicity Of switching purposes 


i 
To prevent the discharge of a charging battery if the charging current 
iccidentally turned off 
To turn off pump motors when the desired liquid level is reached for 
oil burners, and in general where an inexpensive, positive, safe, quiet 


relay is needec 


Arc Welding Plays Important Role 
in 1929 Lightning Studies 


(Westinghouse Electric & Mfg. Co.) 


LTHOUGH many diverse applications have been found for a1 
welding, the tall, slender device shown in the figure is perhaps th 
first scientific instrument in which the welding process has played an 


important part. This instrument is an improved type of Norinder-Du 
Four cathode-ray oscillograph being used by the Westinghouse En 
gineers in an extensive campaign of lightning investigation. The oscil 
lograph is encased in an air 
tight housing made up of welded 
plates and tubes. All insulating 
bushings are made of specially 
prepared porcelain soldered di 
rectly to the steel shell to mini 
mize the usual difficulties with 
securing of a proper vacuum 
Are-welded oscillographs simi 
lar to the one shown in the illus 
tration are installed in field 
laboratories at the following lo 


cations: 





St ter, N. J.—P Sery EI 
( ( ] h ‘i 
W \ Ar { I 
( k 
} kf ] I Sery ( 
N | b 
I Al ( 
4 KV 
( I Ter A] ( 
Ay 54 k 


These oscillographs are capable of recording the complete story of a 
lightning disturbance on a transmission line in terms of millions of volts 
and millionths of a second. Both manufacturer and the operating com 
panies realize that only through securing accurate data on the behavior 
of lightning can definite progress be made in providing adequate pro 
tection against this greatest menace to uninterrupted power. 
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New Apparatus for Softening 
Point Determinations 


(Fisher Scientific Company 


HE increasing use of loaded greases as lubricants for machinery 
involving high temperatures and high pressures, has made it in 


perative to know definitely at what temperature a grease will soften or 
“flow” and begin to function as a lubricant 

In some recent work with one of these greases, it was impossible to 
obtain check results with any of the softening point o1 
melting point apparatus on the market ‘today. This 
particular grease, in order to function properly, r 
quired close control of its properties. Therefore the fol 
lowing apparatus was developed to determine its “flow 
point.” 

By “flow point,” we mean that temperature at which 

] 


the grease changes from a solid to a more or less plasti 


| 
| 
| 
mass and begins to function as a lubricant | 
| 


The New Method and Apparatus. To make a de - 
termination, the grease is rolled into a thin sheet about 1 | 
V4” thick. The end of a thin walled glass tube, 44” at 
inside diameter, is then pressed into the grease, forcing T]| 
a pellet of the grease into the end of the tube. Most |, || 
greases can be loaded into this “‘softening tube” in this | 
manner, but with high softening point greases, the 
glass tube must be heated slightly before pressing into 


» 


| 
| 
the grease. Two inches of mercury are then placed on | 


top of the grease and the loaded tube is then mounted —_ 


in the inner chamber of the apparatus along with the 


thermometer; both supported by means of the two-hole rubber stopper 


The jacket of the apparatus is then filled with sulphuric acid, glycerin 
or other bath liquid, and mounted over a gas burner or electric hot plate 
by means of a laboratory apparatus support. The bath thermometer is 
then placed in the side tubulature, projecting throu 
into the bath. 


h a rubber stopper 


The jacket of the apparatus is novel in that the side arm facilitate 


thorough circulation of the heating liquid. The jacket has a small vent 
hole at the top. 


As the entire bath is protected from the air, there is an absence of 
fumes even when high temperatures are employed. Glycerine can there 
1 


nan J 


fore be used for much longer periods of time in this apparatus t 





the case when used in the ordinary melting point tubes 
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Books on Instruments and Devices 
for Measurement, Inspection and Control 
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MICROSCOPY AND OPTICS 
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THE MICROSCOPE. AN ADVANCED HANDBOOK. k. 1924 t 2 
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The Model 36 Federal Roundness 
Gauge 


( Federal Products Corporation 


HE gauge can be operated from either the right or left hand sid 
‘i parts can be gauged as rapidly as the operator can place then 
n the jaws of the gauge. Indicator is graduated in Ol. ie: Toe in 
liameter and the graduations representing .001” are #4” apart. Jaws ar 


furnished in four different sizes, 
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Books on Instruments and Devices 


for Measurement, Inspection and Control 
N¢ ITE Instruments’ Book Shelf is prepar edt supply any b R OT peri dicé 
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4 at" 
DE HNU NGSMI SSU NG AM. LAU FI NDE N RIEMEN. Georg Steinmetz. 191 Paper 


FEUCHTIGKEITSMESSU NG. H. Bongards. 1926. Clotk 22 pages, $5 
MESSEN UND WAEGEN. Walter Block. 1928. Cloth pages, $8.0 
HYDRAULICS 

HANDBOOK OF HYDRAULICS. BL King 2 t - pages, $ 

HYDROLOGY. D. M t pages, $ 

STEAM GAGING. \ i 1 7 tt . pages § 

RIVER DISCHARGE. |]. Hoyt & N. ( r l¢ th, 2 pages, $2 
ENGINE INDICATORS 

MANUAL OF THE STEAM ENGINE INDICATOR. I 

$1.5 
STEAM ENGINE INDICATOR. F. R. | t 169 pages, $2 


CALORIMETRY 
THE EXAMINATION AND THI RMAL VALUE FUEL: Gaseous, Liquid and Solid 


THE MODI RN C ALORIMI TER. \ \ . t 4 
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New Amplifying Comparator 


(B. C. Ames Company 


HE new Ami 5 am} lit ying compal wor Nas e' ral Outst inding 
"Peaiiecstates: one of the most important is its ability to repeat 
eadings. Its new principle of construction eliminates horizontal stress 

\d strains and consequent differences in readings on the same piec 
vork when shifted about under the measuring point All readings art 
ositive and positively repeat, regardless of the direction in which the 


work is passed under the point 


The most delicate setting can bs 
lock d secur In plac nsta tly ind 
the rigid struction of the instru 
ment prevents spring and false dial 
readings while the work is being 
tested. All readings are true readings 


The great amplication of the gauge 
reading is thoroughly dependable. It 
is obtained by the highly accurat 
and rugged construction of the mi 
crometer dial gauge. The new type 


fan-shaped dial records the minutest 


variation from zero, plus or minus 
The entire range of the dial shows 
only 1/1000" plus and 1/1000 
minus, and occupies a sweep of near 


I 
ly four inches. It relieves eye strain 
and enables the operator to read 
down to the quarter ten-thousandth 

guickly and precisely 
The base is of cast iron, heavy, 
ortion, and fitted 
with three rubber feet that rest steadily on uneven ber 





well designed to insure freedom from spring or dist 


vEll Del 


ch surfaces 


The column made of solid steel, 2-7/16”" diameter, is bolted to base 


against a wide shoulder, making column and base as rigid as though 
one piece. 

The bracket which holds indicator is of massive design, ribbed, and 
positively clamps to column. It is easily adjusted up and down by means 


of a pinion that meshes in rack on column, but cannot drop to injure 


- & 


adjustments are mack 
by turning large knurled screws. Lever in bracket 


the indicator when the binding clamp is loose. All 
] 


is accurately fitted 
ind serves to hold the indicator contact point to absorb all strains and 
forces in the horizontal plane. This lever construction, for which pat 
ents have been applied, makes it possible to pass parts being measured 
between the contact point and platen in any directi 


any dl yn and get abso 
] 
lutely the same dial reading. 
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Books on Instruments and Devices 
for Measurement, Inspection and Control 


\ TF ] , , | { r , ‘ rh} 
\ if I ime I onei 1 prepared t SUDDILY 


MACHINE SHOP 


GAGES AND GAGING SYSTEMS. J]. \ th, 249 pages, $2 
TOOL gry NCHES, DIES “AND GAGES A. Dowd and F. Curtis 


MODE RN GAGING ‘PRACTICE. A. Dowd and F. Curtis. 1925. Cloth, 280 pages, $3.00 


METALLURGICAL ANALYSIS 


RAPID METHODS FOR THE CHE MIC ‘AL ANALYSIS OF SPECIAL STEELS, STEEL-MAK 
ING ALLOYS & GRAPHITE. ges, $ 
METALLURGICAL ANALYSIS. N. | I 474 pages, $4 
CHEMICAL AND ME T ALLOGRAPHIC EXAMIN, ATION OF TRON, STEEL AND BRASS 
77 4 
TECHNIC Al ANALYSIS. OF STEEL AND STEEL) WORKS MATERIALS. F. Sis 


{ - ¢ 
CHEMICAL ANALYSIS OF IRON. A 8 pages, $ 
METALLURGICAL ANALYSIS AND ASSAYING. W. Mcl Walker 

AIR, FUEL AND OIL ANALYSIS 
TECHNICAL GAS AND FUEL ANALYSIS. A. H. | Clot! ) pages, $3 
THE TECHNICAL EXAMINATION OF CRUDE PE TROLEU M, PETROLEUM PRODUCTS 

AND NATURAL GAS. W. H th, 591 pages, $¢ 
ANALYSIS OF FUFL, GAS, WATER AND LUBRICANTS. § 1922. Clot 
GAS & FUEL ANALYSIS FOR ENGINEERS. Augustus H 7 th, 140 pages, $1.7 
THE LABORATORY BOOK OF MINERAL OIL TESTING. J. Hicks. 192 th, 128 pag 
METHODS OF AIR ANALYSIS. J. S. H 7 pages, $ 
A SHORT HAND-BOOK OF OIL ANALYSIS. A 27 th, 293 pages, $4 
ENGINE ROOM CHEMISTRY. A 4 eae. $3 
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~ New Manometer is Combined Flow- 
Meter and Pressure Indicator 


N interesting modification of the regular U-tube manometer, now 
being placed on the market by the Meriam Company permits the 


strument to be used as either flow meter or as i pressure indicator. Th 


C 
- 
~ 


ustration shows the new instrument as ap lied 


ystem for gas and steam pressure, as used in a gas-heated steam heater, 


g 
} t } 
yut 1t 1s ODvious that ther il 
¢ } - <r? > 
Steam Line many other types of equipment t 


From Botley 





7 é \ The operation oft the wtrument 
- 11 
7 ‘i depends upo the Tact that " 
A manometers operate upon the dit 
J 1 
ferential pl Ncipi Vhetner rat I 
1 
' flow or actual pressure is indicated 
p = 4 
When a manometer is used t 
a wlet 
Gay Iwie Ovrlet to Boiler ; 
4 \ read pressure of liquids or gases, 
) { 
> A 1 1 , 
as 5 ia 7 one of the arms 1s connected to the 
' ' 
atmosphere and the other to t 
J - source Of pressure to be measured 
—- The difference produced Im =the 
, Si eee , 
liquid levels in the two arms shows 
the difference between the pressur 
; measured and that of the atmo 
\ i ‘ j 
phere. 
== Each inch of difference in level 
With Ths Cock (Yo bdo cn) VWith TALS Cock ; : 
Opened And FE” Opened And Other indicates .036 lbs. per square inch 
Other One Closed | — One Closed 1 } 1 
Tia yressure if the liguid used 1s water 
Hanometey Fy] Manometer pre Ce it Clie IQWUIG Used 1S Wad ry 
indicates Pressure . Indicates Pressure 1 1 
on eee iy ae Baer or .491 Ibs per square inch 1f mer 
Li 
i 1 
Sine OF | With Both Cocks ‘ ury IS Us d Othe rou juids t1V 
* 5 : 
Manowmeater 3 + ahiieaemepinngemd results proportional to their spe 
ts Determined ' Indicates Drep : ‘ . 
By Pressure At = Tn Requiator cinc gravity 
Gas Ipletr — | 
When a manometer is us¢ 1 t 
" 
f J tit I ndicate flow of 1gu ds or gax 
j M 1 T 
M ( ( iO the two U-arms are connected on 
1 1 
On eacn § d oft an illoy steel 


connected in the pipe line whose flow is to be measured. The steel dis 


1 oof nit ] 


has an orifice of known size, and this produces a definite drop of pressur 
for a given rate of flow. This drop is shown on the manometer, which 
ilibrated to read rate of flow. 
Hitherto, it has been necessary to use two manometers when both pre 
sure and flow readings are required, but the new instrument avoids thi 
difficulty by a simple extra device 


In the accompanying diagram, it will be seen that with the left-hand 





j. 








New Stop Watches 


A. Arnold & Company 


‘To “Forts pattern, shown in left hand illustration. funct 
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Distance Reading Gauge 
Liquidometer Corporation 
HE distance reading gauge operates on a principle entirely diffe 
i ie from that used by any other gauge. It operates on a patented 
yalanced non-pressure hydraulic system, which makes it p ssible ti 
ike a reading of a tank at a distance. T] peration of this gauge 
pends primarily upon a float in the tank (See I ). This float 
ind falls with the change of liquid level k. By means of 
float arm, fulcrum pipe and push rod th float is 
transmitted to the tank and mechanism of th LU roper W 
installed on the outside of the tank. This tank end mechat 1 Is 
sed principally of two small flexible metal bellows. Each of these b 
1 by means per 


lows 1n the tank end 1s connectec \ in fa sel l 
«< ‘ 


a Co] 


Z eo 
“a a 3 7 a = 
bree X ee 








with two corresponding flexible metal bellows lial 1. The bi 
lows and tubing are filled completely with a t non-freezi vil. Th 
the operation of the gauge the rise and fall of the float compresses o1 
bellows and expands the other in the tank end 1 hanism, causit 
corresponding movement of the bellows in the dial end. The movement of 
the dial end bellows is then transmitted by means of a rack and pinion 
in the senior type gauge to a pointer which indicates i circular dial 
similar to a clock dial or face. In the junior models the pointer 1s at 
tached to the link connecting the two dial end bellows. In th 
the recorder type the pen holder is attached to the dial end bellow 
In order that the reading of the gauge be not affected by chan 

temperature as it affects the liquid in the bellows and tubing, a link 
arrangement is provided in the dial end which compensat utomati 
cally for any change there may be in the liquid in the gauge itself. Th 
gauge is unaffected by changes in the gravity of the liquid as it depend 


upon a float in the tank 
The dials can be made up to read in any u quired such 


] 
lons, feet and inches, pounds, et« 
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New Analytical Balance 


Seederer-Kohlbusch, Inc. ) 
HIS new “Seko” No. 60 Analytical Balance wh 


ly been placed on the market, has been desig 
oO swomoent ] 
requireme¢ nts of 


: : , a as 
nai ial - ‘ nd ] 
Industrial Laboratories, il iil ‘ 


1 
1d classes of Laboratory wo 
} ] + + + } 
ne spe lal COnStruction OT the Deam arrest insures positive 
, ; 1 ’ 
€ igate Knife-edges mm their respective Dearings Releasi 
: 94 ‘ , : 
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A Radio Set Analyzer for Testing 
Screen Grid Tubes 


(Jewell Electrical Instrument Co.) 


UE to the great popularity of Screen Grid Receivers, Pattern 199 
Radio Set Analyzer which was developed approximately a year 
vo, has recently been redesigned to handle this important radio develop 


ment 

This portable “radio testing laboratory” makes every test required for 
effective radio servicing. It tests A.C., D.C., and screen grid tubes, A 
and B eliminators, batteries, ci 


1 
it 


cuits, gird plate and cathode volt 


liamperes, chat 


1 
y 


ages, plate mil 
and line voltage 

The two instruments ar 4 
inch diameter. The alternati 
rent voltmeter has four range 
meet every need of A.C. radio 
testings. The 80 division silver ed 
scale carries a complete si 


ures for every range and a kn 





edge pointer facilitates accurat 
readings 

The direct current instrument provides four voltmeter and two m 

immeter scales. These ranges are adequate for service testing. The high 

resistance of this instrument, 1000 ohms per volt, 

reading to be made without distortion of set conditions. Figures for all 

ranges are shown on the scale eliminating possible errors in 


Binding posts provided in this service instrument make all scales of t 
two instruments available for independent testing 
In operation, the five prong plug or the four prong adapter is inserted 


into the tube socket of the radio receiver and the tube is inserted 11 
socket of the set analyzer. The complete electrical operation of each stag 


if the receiver is thus thoroughly and accurately checked on the instru 
ments of the 199. Actual set operating conditions are duplicated as clos 
as possible. 
Silver contact switches of the push button type are used throughout 


These switches are quick-operating and positive in action providing 
stant reading. The selective feature provided by the push button 
facilitates’ accurate and rapid work. 


This set analyzer accurately checks all tubes. A small removable C 


battery is supplied with it, and the analyzer is so wired that when th 
grid test is made this battery 1S placed in series with the grid circuit and 
serves to shift the grid button 4.5 volts positive, causing a very definit 


change in the plate current. 
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A Radio Set Analyzer That Provides 
Simultaneous Readings 


Jewell Electrical Instrument Co. 


HE dreams of radi rvicemen are realized in the new Jewell Pat 
tern 409 Set Analyzer which indicates plate volt und curre: 
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Two ot the four 9//2 inch face instruments read plate voltage and cur 


nt continuously. Pressing the A.C. and grid voltmeter buttons gives tl 


ining values of the stage under test 
r instant comparison and analys I 
struments of this set analyzer are al 
grade instruments in cas 
ilde d bakelite 
Th tnrec dit ct current instrun its 
is follows: A voltmeter for reading 


)}- 600: a miltiammeter for reading 


late current with ranges of 0-12-5| 

nd a voltmeter for grid filament an 
ithode voltages with scales of 0-10-1 
Resistances of 1000 ohms per volt in the 


; 
direct current instruments avoid distor 
: xr} ] 


tion of set conditions when voltage read 


ings are taken 





The alternating current \ 
the last reading being particularly suitable for checking A.C. high vol 
tage transformer Outputs 

The instruments are mounted on a bakelite panel in a por 


wood Case The case 158 covered with high vrade Diack leather vrain mate 


rial which combines a handsome finish with outstanding wearing quality 
For connecting the instrument to the set a five foot extensio1 rd and 
five prong plug are provided. Four prong adapters are furnished for 
" 1 } 1 1 1 1 1 
In testing four prong tubes In making the test the plug is inserted in the 
1 1 . ? . acal 2% 1 | 
socket of the radio receiver and the tube is inserted in the set analyzer 


1 1 4 
socket. In this way actual operating conditions are maintained and th 
{ : , “ae a ae Cae Te ewe ane ; 

our important values for radio testing are indicated simultaneously o1 


the four instruments when correct buttons are pu d 

Silver contact type push button switches are incorporated in this ne 
instrument and make it possible to select any particular scale desire: 
instantly. 

Binding posts are provided so that each scale of all instruments 
wailable for independent testing. The Pattern 409 tests screen grid r 
ceivers and also tests all tubes. A 41/2 volt C battery is supplied with the 
analyzer and the wiring is so arranged that wher rid test is made t 

) battery is placed in series with the grid circuits and serves to shift th 
srid button 4.5 volt positive causing a very definite change in the plat 
current. 

The Method of Set Analysis designed originally for use with the Pat 
tern 199 is equally satisfactory and effective when used with this four 
instrument analyzer. A special Instruction and Data Book is supplied 
for the Pattern 409 








Pa 29 INSTRUMENTS August, 19 


A Portable Direct Reading Tube 
Tester 


Jewell Electrical Instrument Co.) 


ENTAL calculations which were necessary in testing radio tul 
by the grid shift method are eliminated by a new tube test 
known as Pattern 210 
The rectifier panel of this instrument carries an A.C. voltmeter, 
direct current instrument and a transformer for supplying filament volt 
age of 1.1, 1.5, 2.5, 3, 5, and 7.5 volts. Socket 
are provided for both four and five pror 
tubes. To compensate for variations in li 


voltage, a high resistance rheostat in conn 


tion with the A.C. voltmeter is used. Th 
rheostat also serves as a switch and when 
the off position disconnects all the apparatu 
In testing a radio tube with this tube check 
the correct filament voltage for the tube under 
test is set on a selector switch shown in tl} 


upper left hand corner of the panel. The tul 





is then inserted in the socket and the rheost 


which compensates for line voltage fluctuatior 


is turned until the voltmeter registers normal condition 


The potentiometer knob in the lower right hand corner is then ad 
justed so that the direct current instrument registers zero. The grid test 
button is then pressed and the net change in plate current is read directly 
from the instrument absolutely eliminating the reading of two values and 
the subtraction of one from the other. The scale of the direct current 
instrument is divided into 100 arbitrary units, and values of all standar« 
tubes in accordance with this arbitrary scale are furnished in the instruc 
tions which are included with the Pattern 210 Tube Checker 

A push button switch is provided for testing rectifier tubes. When th 
push button is pressed the direct current instrument indicates the rect 
fer current on a 100 milliampere scale. Double wave rectifier tubes suc! 
is the 280 are handled by an additional push button switch which caus 
the rectifier current of the second plate to register on a 100 milliampe: 
scale. Checking of the second plate of the rectifier tube is very important 


because failure of either plate of the double wave rectifier is liable 


cause an objectionable hum 


The Brown Instrument Company’s general offices and factory will 
closed for overhauling and rearrangement of equipment from August 
10th to 17th. A skeleton force will be maintained for emergency. Instru 


ments will not be shipped during this period 
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The Midworth Distant Repeater 


(Evershed & Vignoles, Ltd.) 


HE Midworth Distant Repeater is an electrically operated system which ¢ 
ables movements as different in character as the motion of a sluice gate 
rm, or instrument pointer, to be shown at any distance, and at any numb 
ints: and which can also be used for the distant control of any power dri 
ipparatus 

The system employs a transmitter actuated by the mechanical or electri 
1ovement which it is desired to repeat, and any required number of repea 
nstruments, either indicating, recording, integrating or controlli The a 
transmission 1s of an angular motion, and normally the repeating instrume¢ 
how a corresponding angular deflection. Where a movement in a straight 
s to be repeated, it is therefore converted into angulat trol If, howeve 

priat i i € 


desired to repeat the original movement exactly, app 
be made at the repeating station 


Principle of the System. The principle underlying 


by the originating movement (the deflections i the pointer I an instr ( 
1 1 1 

the variations of level of water in a reservoir or oil in a tank, the ] tl 

valves or switches, or any other movement), of an electrical current which pa 




















through the controlling and repeating instruments. The reg i 
definite current corresponds to every stage of the originat eme 
independently of the voltage or resistance of the circuit 
Advantages of the System. The Midworth Distant Repeater | evera 
features. 
(1) The operation of th 
r indicat ire t licated 
f a delic t t | I t 
(2) Th yste loes t I t 
innot get it 1 st litter 
(3) The systen when us« g { t 
instruments, requires t ly 
(4) The apparatus aut it f 
changes in the resistance f the repeater t. I 
iting tri t la i t t tl 
tal the rofr it str 
g the acc y f the tem 
(5) In the vent of lit ikage tk I ret 
thout 1y loss t acy whe th k 
ing trument I red 
(6) A ] g imber fr r g t ’ 
xpe of the ju t ) tl I 
signal The r i tr s l 
(7) Th mber of a cat s for th yst 
transr t nt it forr t t I 
ited at a ce from the transmitting stat 
Method of Control. The transmitter shown in the illustratic 
(1) A main index operated by the originatir f t t 
(2) An electrical control instrument ntained th ( 
(3) The control mechanism, ntained in tl I 
The transmitter is so designed that whenever the ma ndex i ed it 
ries with it the pointer of the electrical control instrument and sets in moti 
ontrol mechanism, which adjusts the current flowing in the repeater 
a new value corresponding to the new position of the main index 
The method of operation is as follows: Below the main index and 
in axial alinement with it is the pointer of the electrical control instr 
which floats between two contacts borne on the main index. Wh« the 
ndex moves in response to the originating movement with which it 1 nne 


one of the contacts which it carries touches the pointer 
dd calle of the control motos 


and completes the circuit of one of two fiel: 


field coil being energized closes a switch in the armature circuit of the 

motor, at the same time releasing a brake which normally prevents the a 

from revolving. The armature of the control motor then turns and by mea 

worm gearing moves the contactor arm over the control rheostat. The diré 
| fie] | | 


in which the contactor arm is moved depends on which 
energized—that is, on which contact has been touched by the control | 
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HE Groundomete1 am 
ticularly for measuring the 


rdinary type ol Wheatstone bridge is not entire] 


INS 


PRI 


MENTS 


The Groundometer 


An Instrument for Measuring the 
Resistance of Earth Electrodes 


(Borden Electric Company 


is a modified Wheatstor 


} 


resist 


1 


\ 


« 


{ 


Ose, nevertheless it has undoubtedly been used 
than any other means for making earth measuren 
an instrument, 1s less liable to deran 
changes in calibration, interferences fron 
moving element instrument can possibly Di 


resistance which 1s being me 


t earth « 


] 
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Soil Pressure Cell 
(American Instrument Company 


HE soil pressure cell consists essentially of an air-tight 


brass box containing a diaphragm which is normally in contact 


insulated button. As long as pressure is exerted on the outsick 


+1 


11 


the diaphragm is in contact with the insulated butt 

within the cell is raised until it equals the pressure on the outsidk 
ll, the diaphragm is in equilibrium and a very slight increase 

pressure causes the diaphragm to break contact with the insulated | 

An air pipe leads to the inner chamber through which the press 


be raised. 


For determining the pressure on the soil pressure cell an indicatit 








naratus must be used which is mounted in a convenient position { 
oe cai 
DIAP’ 
a o 














Ing 


and consists of a portable carrying case containing test gauges 





tank, hand pump, batteries, electric light anc equi] t 
to make a complete outfit. With each cell is supplied a short k 
4." pipe and a tee with an insulated packing gland in one end 


Installing the Cell. The cells are buried as the fill progresses at 
where it is desired to measure tl 


1 1 1 
| | | 


connections are made to the conveniently located pressul indi 


ipparatus 


Operation. Connect the cells as shown in the diagram. Clos 


t 5 


leading from tank to cell and pump up the tank to 50 to 75 Ibs. pressur 
as shown by the tank gauge. Close the switch to cell and see that tl 


11 1 
} 


lamp lights. Open valve No. 1 carefully and allow the pressure to 
cell until the lamp goes out. Shut valve immediately and not 
sure which is the soil pressure on cell. Repeat with other cells 


The cells are so constructed that a moderate pressure abov 
} 


ri eee Ieee 


| ah | 
breaking contact cannot damage them. They are urtignt and ( 
ind tested for sensitivity 

Below are references having to do with the application of t 


pressure cell: 
The Distribution of Pressures Through Earth 1 
lings A.S.T.M 
Public Roads,” Vol. 2, No. 23, Mar 





1 WKoittor + +} nre 


he soil pressure. Pneumatic and ele 
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t tr 
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Applications: 

Cores of Hydraulic Filled Dams. It is of particular value in studyi1 
the rate of consolidation or failure to solidify of fine grain clay soils 
abnormal water content and thus to indicate the lateral and vertical pri 


~11 . - st 1 wir YX 
sure of the fill material on its retaining walls 


7 
{¢--)} 
wie I 
© om 
© 
VALE * = y 
4 RUBBER HOSE 
a; ACORN VALVE 
$9--GROUND 
IN SULA BUSHING > 


In such forms of construction doubt often exists as to the proper rat 


at which the material should be filled. If filled too slowly, uneconomical 
1] 
il 


, ; , 
construction exists while if filled too rapidly too much pressure may b 


exerted, and, as has already happened in several cases, failure takes plac 
If the supporting ability of the walls is known, and the pressure exerted 
by the filling material, the work of filling may be timed to give the great 
est economy consistent with safety 

Earth Pressure on Underground Structures. In the construction of tun 
nels, subways, culverts, foundations, etc., where the fill is of a semi-liquid 


" 1 " ‘ 2 } . . in 5 “ 
plastic or finely granular material, the pressure during or after fillin 
may be measured 

? 1 rT} | | 
Road Work. The cell is also valuable in measuring the pressure trans 
mitted through road surfaces, to sub-grades 


The motion of the moving part of the instrument being only about 


0002", the surrounding material is disturbed a minimum and for that 


reason future measurements can be taken and their accuracy assured 
Pressure of Concrete Against Forms. The proper design of concretk 

forms cannot be effected without knowing the lateral and vertical pres 

sures of the plastic concrete against the forms. With the soil pressure cell 


these pressures may be determined to a high degree of accuracy 
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-% Ames Micrometer Gauges 

i For almost every testing and measuring re- 
quirement — Precision Instruments for labora- 
tory use—Upright Dial Gauges—Thick- 
ness Gauges—Dial Gauge Heads—Pocket 
Gauges—Comparators. 

Size Control with speed and extreme ac- 











curacy. 
Send for complete 
information about them 


B.C. AMES CO., Waltham, Mass. 
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Your Card This Siz e Motor Operated Controllers for 
" ; regulating Valves, Dampers, 
n the new Classified Card Sex pe eg re 
sins S’ S at . eo a 
ion in IN na ge igh at Wie Carte Contactors 
veuey per month wi Ee Electric Heater Controllers, eté 
fitable inv stment For sa Automatic Temperature Control Co., Inc 
ews the first of the month Philadelphia, Pa. 
E. S. LINCOLN “STYLOGRAPH” 
Consulting Electrical Engineer White wax sensitized paper for a 
ecording in graph cording instru 
Designs Investigations Reports se = ‘s eens aw . 
Electrical Research Laboratory THE STYLOGRAPH co. : 
P. O., Coldwater, Rochester, N. Y. 
GRAYBAR BLDG. is elt die aie Bete I 
atent Applie t Product, Process 
420 LEXINGTON AVE., N. ¥. CG. and Machines 
The The Davey Dynamic The 
Vibroscope Balancing Equipment Davey Vibrometer 
A portable stroboscope A portable instrument for balancing A sensitive instrument 
for observing mechan- all types of rotating parts while for the measurement of 
isms in motion. running under their own power vibrations 


ELECTROCON CORPORATION - - - - 6 Varick St., New York 








Instruments Book Shelf 


N line with our endeavor to be of the maximum service to all our 
readers, a new section has been started in this issue. In this section t 


recent books, On instruments, Measuring di vices, t 


Hie ees a eee 
ntrol, etc., will be reviewed 


Orders for copies of the books reviewed there, can bh nt to IN 


STRUMENTS BOOK SHELF, c/o INSTRUMENTS PUBLISHING 
COMPANY, 1117 Wolfendak cena. Pittsburgh, Pa 


When writing for literature or for information on produ 
les which you have seen in INSTRUMENTS, b ire that you 
iddress as shown in the publicat These address ire usua 

keyed. It has been called to our attention that several compa 
pertaining to instruments appearing in the new instrument 
fiving an address which was evidently copied from another jou 
rade directory. INSTRUMENTS would have received no credit 
these but fortunately, it happened to be the only journal in whicl 
irticle appeared and we were able to check tl th tn I ( 


the 


advertiser 
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INDEX CARD SECTION 
\ file card index will be a valuable asset. It is suggested that this index information be cut 


mounted on cards, and filed in your desk or in a file box on top of your desk. You will t 


have within easy reach an index of instrument information of incalculable value. 











SAVING GASOLINE BY ACCURATE CARBURETOR ADJUSTMENT 
J. T. NICHOLS, INSTRUMENTS, Vol. 2, No. 8, pp. 265-267, 1 fig 
| ’ ‘ Pr ¢ ; ‘ ¢ ¢ ' 
Non-VOLATILE CONTE? 
H. L. HAZELTINE, INSTRUMENTS, \ 2, No. 8, pp. 269-271, 1 fh 





BF oW Up-to-Date Is Your INSTRUMENT Library? | 


SEND FOR jj) INSTRUMENTS’ Book Shelf 
INSTRUMENTS’ will supply any book on instru- 


BOOK ment, inspection and control, 
SHELF LIST i in print. Send us your order. 
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LE/*\Ag) \Ag The Pi meter (Mean sstge-ge th moveg vagal 
of Dr. Ing. J. Geiger is used 

for directly reading the mean indicated pressure of reciprocating 

engines of all types. 

For rapid and convenient regulation of multi-cylinder engines 

that each cylinder has the same load. 

To control the output. 

It is used as a permanently connected instrument for continuou 

operating control. 

Suitable for the highest R.P.M. 

Dispenses with the cumbersome indicating and planimetering. 
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PETROLEUM 








Our extensive 
catalogs will cover your 
particular interests. A 
letter, stating what you fields and in the refineries, the Petroleum 


make or 


ments 


bring detailed informa- 


tion. 


THE 


ee 
= 





USE il 


HEN delicate laborato1 tests and invest 
gations must be turned to active use, and 
line of the experiments of scientists must be du 


Our services are at your disposal 


plicated on a tremendous scale by workers in the 


Industry 


what instru- turns to Tycos Temperature Instruments They 
use will rely on them to carry on the delicate work of in 
dicating, recording and controlling these processes 
so that the world may not lack the universal 
petroleum products 
Your interests may not be in oil, but the vast ex 
perience we have had in this one industry is a 
indication of our ability in other saiheaseies 


Taylor Instrument Companies 


ROCHESTER. N.Y.. U.S.A. 


CANADIAN PLANT MANUFACTURING DISTRIBUTORS 
TYCOS BUILDING IN GREAT BRITAIN 
TORONTO SHORT & MASON, LTD., LONDON 


SIXTH SENSE OF INDUS 
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Tycos Temperature Instruments 


INDICATING - 


RECORDING ~ CONTROLLING 














Bristol’s NEW Small Six 


D EVELOPED early Recording Voltmeter; 
in 1927, this new 
sodel ‘Deitel’: Plecerical and Ammeters 


Recording Electrical In 
strument has been ex- 
haustively tested “on the 
job” at The Detroit Edi- 
son Company, Detroit, 
Mich.; where several un- 
attended stations are 
equipped with both Re 
cording Voltmeters and 
Ammeters. 














yet so designed as to Accuracy a1 
give very accurate, de- ness are assur 
tailed readings. Outside of the same type 
overall case dimensions erating mecha 
are 8 wide by 104%” ployed so su 


As evidenced by the in 
stallation photograph 
these small size rectangu- 
lar shaped instruments 
adapt themselves admir- 
ably to panel board 
“a mounting, and are espe 
a cially fitted for use where 
space is at a premium. 





The size of chart used is 
six inches in diameter; 
easy to file and handle, 


The Most Extensive Line 
of Recording, Indicating 
and Controlling Equip- 
ment for the Industries, 
including: 
Pressure and Vacuum Gauges; 
Liquid Level Gauges; Electrical 
Boiler Water Level Gauges; Re- 


cording Thermometers; Indicat- Bristol's Recording Voltmeters and Amm 












ing and Recording Pyrometers; Installed on feeder panel of The Detroit ! 

Recording Psychrometers; Re- Company, Detroit, Mich. 

cording Electrical Instruments 

(including Voltmeters, Milli- oO — sNTOX ; ; ee 

i soe sae high by approximately for many yeat 

Ammeters, Shunt Ammeters, 4 deep. Bristol’s Elect: 

Wattmeters, Frequency Met- aeding t ra 

ere); Mechanical Motion Re- Instruments can be furne §COFOINS *nstru 

corders; Electrical Operation 7 me : 

Recorders; Indicating ~~ Re- ished equipped with To cooperate 

cording Tachometers; Engine ¥ ee “aera . = i eee 

Geaein tien “eae Bristol Telechron Clock ing Bristol’s Instru 

ers; Averaging _ Instruments; for 7-day or 24-hour ro- to your particu 

Gaugeboard Clocks. Also equip- i . Id y 7 a ‘a 

ment for automatically control- tation, an arrangement Bristol’s E: 

ling Temperature, Pressure, eRe ite sate OS See nil 

Liquid Level, Liquid Flow, espe cially convenient Service As avall 

etc.; together with Motor Op- for unattended stations out obligation 

erated and Solenoid Controller : Sie or 

Valves, and Control! Panels. as it eliminates clock plete  inforn 
winding. Bulletin No 

The Bristol Company, Waterbury, Conn. 

Boston Philadelphia Birmingham Chicago Denvet 

New York Pittsburgh Detroit Akron St. Louis San Francixe 





